Regulation of α3-containing GABAA receptors in guinea-pig adrenal medullary cells by adrenal steroids.
GABA is thought to function as a paracrine factor in adrenal medullary (AM) cells. Thus, we electrophysiologically and immunologically examined the properties of GABAA receptors (GABAARs) in guinea-pig AM cells. Bath application of GABA produced an inward current at -60 mV in a dose-dependent manner with an EC50 of 32.3 μM. This GABA-induced current was enhanced by allopregnanolone at concentrations of 0.01 μM and more. A prior exposure to allopregnanolone resulted in a decrease in an EC50 for GABA in activating GABAARs. The GABA-induced current was suppressed by Zn(2+) in a dose-dependent manner with an IC50 of 18 μM, whereas it was enhanced by 100 μM La(3+). The benzodiazepine analog diazepam was three times more potent than zolpidem in enhancing the GABA current, and it was also augmented by L-838,417, which has no action on α1-containing GABAARs. The GABAAR α3, but not α1, and γ2 subunits were immunologically detected at the cell periphery. The expression of α3 subunits in PC12 cells was enhanced by glucocorticoid activity. The results indicated that GABAARs in guinea-pig AM cells mainly comprise α3, β, and γ2 subunits and are enhanced by allopreganalone and glucocorticoids may play a major role in the expression of α3 subunits.